The death domain kinase RIP has an important role in DNA damage-induced, p53-independent cell death.
Tumor suppressor p53 plays a critical role in cellular responses, such as cell cycle arrest and apoptosis following DNA damage. DNA damage-induced cell death can be mediated by a p53-dependent or p53-independent pathway. Although p53-mediated apoptosis has been well documented, little is known about the signaling components of p53-independent cell death. Here we report that the death domain kinase, RIP (receptor-interacting protein), is important for DNA damage-induced, p53-independent cell death. DNA damage induces cell death in both wild-type and p53-/- mouse embryonic fibroblast cells. We found that RIP-/- mouse embryonic fibroblast cells, which have a mutant form of the p53 protein, are resistant to DNA damage-induced cell death. The reconstitution of RIP protein expression in RIP-/- cells restored the sensitivity of cells to DNA damage-induced cell death. We also found that RIP mediates this process through activating mitogen-activated protein kinase, JNK1. Furthermore, knocking down the expression of RIP blocked DNA damage-induced cell death in the human colon cancer cell line, p53 null HCT 116. Taken together, our study demonstrates that RIP is one of the critical components involved in mediating DNA damage-induced, p53-independent cell death.